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Overview

• Introduction to MPGDs
• The role of RD51
• Goal of our topical group
• Process
• Plans
• Communication / how to get involved
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Introduction
• Micro-Pattern Gaseous Detectors (MPGDs) are 

gas-avalanche-based devices enabled by 
modern photolithography

• Higher rate capabilities and finer segmentation
• First: Micro strip gas chamber (MSGC), 1988
• Of interest for particle/hadron/heavy-

ion/nuclear physics, neutrino physics, and dark 
matter detection, including operation at 
cryogenic temperatures. 

• Charged particle tracking, photon detection 
and calorimetry, neutron detection and beam 
diagnostics

• Beyond fundamental research, in use and 
considered for scientific, social, and industrial 
purposes; this includes the fields of material 
sciences, medical imaging, hadron therapy 
systems, and homeland security.
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Rate Capability: 
multi-wire proportional 

counter (MWPC) 
vs MSGC
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• Include the Micro-Mesh Gaseous 
Structure (MicroMegas), Gas 
Electron Multiplier (GEM), THick
GEMs (THGEMs), also referred to 
in the literature as Large Electron 
Multipliers (LEMs), the Resistive 
Plate WELL (RPWELL), the GEM-
derived architecture (micro-
RWELL), the Micro-Pixel Gas 
Chamber (μPIC), and the 
integrated pixel readout (InGrid). 

• In recent years, there has been a 
surge in the use of MPGDs.

• Now used in major ongoing 
particle-collider experiments 
(e.g., ATLAS, CMS, and ALICE at 
the LHCb) and in development 
for future facilities (e.g., EIC, ILC, 
FCC, and FAIR). 

Current MPGD technologies
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History of MPGDs and RD51 Collaboration
The main objective is to advance MPGD technological development and associated readout
systems, for applications in basic and applied research”: http://rd51-public.web.cern.ch/rd51-public

(CERN Courier, Oct. 2015)

RD51: Advance MPGD expertise
& community-integration 

in all regions

à there is a growing MPGD 
community in the USA

A majority of MPGD 
developers and users 
coordinate and 
collaborate as part of 
the CERN-RD51 
collaboration.
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RD51 (well-consolidated) WGs & Cultural Network 
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A majority of MPGD 
developers and users 
coordinate and 
collaborate as part of 
the CERN-RD51 
collaboration.
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June 2018:

ü R&D PROPOSAL: RD51 Extension beyond 2018”–
Approved by the CERN Research Board until 2023 
https://arxiv.org/abs/1806.09955

December 2018:

ü Input for the EPPSUprocess:
“Development of the MPGD Technologies: an 
overview of the CERN-RD51 Collaboration”

https://indico.cern.ch/event/765096/contributions/3295721/

Summer 2019:

ü Document for the CPAD report
“New Technologies For Discovery” 

Progress of MPGDs and  RD51 model 
https://arxiv.org/abs/1908.00194 

RD51: Recent Documents
Substantial 
documentation 
already exists
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Goals of MPGD topical group

• This Snowmass 2021 topical group will document recent developments and 
identify future needs for Micro-Pattern Gaseous Detector (MPGD) 
technologies

• Questions about scope and topical boundaries: 
• Do we cover existing and required MPGD frontend and readout systems, such as the 

CERN SRS system? We think yes for MPGD specific solutions. But need to discuss with 
IF07: Electronics/ASICs and IF04: Trigger and DAQ

• Do we encourage nuclear physics contributions? We think yes. Strong technology 
requirement overlap between NP and HEP.

• Are MPGD trackers covered under MPGD or IF03: Solid State Detectors and Tracking? We 
think MPGD. Or both groups, and collaborate on report.

• MPGD single photon detectors – covered by us or IF02: Photon Detectors? Need to 
discuss.
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Process: so far

• Weekly convener meetings
• Have contacted known MPGD 

communities and enthusiasts 
internationally, encouraged 
subscription to our mailing list: 
SNOWMASS-IF-05-
MPGD@FNAL.GOV

• Currently, 32 people subscribed

Leszek.Ropelewski@CERN.CH Leszek Ropelewski
caiazza@UNI-MAINZ.DE Stefano Caiazza
dloomba@UNM.EDU Dinesh Loomba
zhangjl@ANL.GOV Jinlong Zhang
Gregory.Lane@ANU.EDU.AU Greg Lane
tzamarias@AUTH.GR Spyros Tzamarias
giakovidis@BNL.GOV George Iakovidis
paolo.giacomelli@BO.INFN.IT Paolo Giacomelli
jmott@BU.EDU No Name
maxim.titov@CEA.FR Maxim Titov
Fabio.Sauli@CERN.CH Fabio Sauli
hohlmann@FIT.EDU Marcus Hohlmann
petra@FNAL.GOV Petra Merkel
harold.yepes.ramirez@GMAIL.COM Harold Yepes-Ramirez
elisabetta.baracchini@GSSI.IT Elisabetta Baracchini
thomas.thorpe@GSSI.IT Tom Thorpe
sevahsen@HAWAII.EDU Sven Vahsen
kblack@HEP.WISC.EDU Kevin Black
munhoz@IF.USP.BR Marcelo Munhoz
yxzhao@JLAB.ORG Yuxiang Zhao
j.nowak@LANCASTER.AC.UK Jarek Nowak
settles@MPPMU.MPG.DE Ronald Settles
ayyadlim@NSCL.MSU.EDU Yassid Ayyad
cortesi@NSCL.MSU.EDU Marco Cortesi
psbarbeau@PHY.DUKE.EDU Phil Barbeau
kamon@PHYSICS.TAMU.EDU Teruki Kamon
hedges7@PURDUE.EDU Michael Hedges
francesco.renga@ROMA1.INFN.IT Francesco Renga
surrow@TEMPLE.EDU Bernd Surrow
Silvia.DallaTorre@TS.INFN.IT Silvia DallaTorre
ben.jones@UTA.EDU Ben Jones
mengyue@VT.EDU Yue Meng
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Process: Next steps

• Any groups interested in MPGD detectors should
• Contact the IF5 working group co-conveners: SNOWMASS-IF-05-MPGD-CONVENERS@fnal.gov
• Sign up for our mailing list SNOWMASS-IF-05-MPGD@FNAL.GOV
• Submit a 2-page Letter of Interest by August 31, 2020. Further details on submitting written 

contributions can be found at: https://snowmass21.org/loi.
• Collaborations we know are planning LOIs at this point 

• EIC (nuclear physics)
• CYGNUS (directional WIMP and neutrino detection)
• RD51
• LCTPC [considering]

• Hope to get a fairly “complete” set of LOIs.  Plan to to encourage contributions from all 
known experiments/efforts with US involvement that are not represented

• After LOI deadline, considering virtual MPGD Snowmass workshop to engage MPGD 
community, coordinate contributed papers, and plan process towards final report
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Communication

• You can reach all three convernors at: SNOWMASS-IF-05-MPGD-
CONVENERS@fnal.gov

• All future MPGD-specific announcements will be sent to our mailing list 
SNOWMASS-IF-05-MPGD@FNAL.GOV

• We have a MPGD wiki-page where we plan to post future meeting 
announcements and minutes: 
https://snowmass21.org/instrumentation/mpgd

• For more detailed discussions and input on the process, we will be using 
the collaboration tool Slack: team snowmass2021, channel #if05-mpgd 
Using a CERN or Fermilab e-mail address to join the team should work. If 
not, please e-mail rhbob@fnal.gov with the subject line "snowmass slack" 
for help.
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Summary

• MPGD topical group getting reasonably well organized
• Challenge for this topic: past MPGD development centered in Europe
• Critical for growing US MPGD community to engage in Snowmass process 

to ensure needed future support. 
• Particularly important given that MPGDs not included in BRN report 

6/18/20 BS, MT, SV @ Instrumentation Frontier Workshop 12

Submit your LOIs!


